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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of producing a porous ceramic material, by which the deformation 
during drying is suppressed and the porous ceramic material having excellent dimensional accuracy can be produced. 
SOLUTION: In the method for producing the porous ceramic material, including a process for making a body by using a 
forming raw material containing a ceramic raw material and a processing aid, a process for forming a ceramic formed 
body by forming the forming raw material being made into the body, a process for obtaining a ceramic dried body by 
drying the ceramic formed body, and a process for forming the porous ceramic material by firing the ceramic dried body, 
starch subjected to cross-linking treatment or the starch subjected to cross-linking treatment and a foamed resin are used 
as the processing aid. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I ] The manufacture approach of the porosity ceramic object which is the manufacture approach of a porosity ceramic object 
including the process which plastic-matter-izes the shaping raw material containing a ceramic raw material and processing aid, the 
process which fabricate said plastic-matter-ized shaping raw material, and form a ceramic Plastic solid, the process which dry said 
ceramic Plastic solid and acquire a ceramic desiccation object, and the process which calcinate said ceramic desiccation object and 
form a porosity ceramic object, and carries out [ that said processing aid contains bridge-formation processing starch and ] as the 
description. 

[Claim 2] The manufacture approach of a porosity ceramic object according to claim 1 that the amount of said bridge formation 
processing starch is characterized by being 2 - 30 mass section to said ceramic raw material 100 mass section. 
[Claim 3] The manufacture approach of a porosity ceramic object according to claim 1 or 2 that said bridge formation processing 
starch is characterized by having the mean particle diameter of 2-100 micrometers. 

[Claim 4] The manufacture approach of a porosity ceramic object given in claim 1 characterized by said processing aid containing 

foaming resin [ finishing / foaming ] in addition to said bridge formation processing starch thru/or any 1 term of 3. 

[Claim 5] The manufacture approach of a porosity ceramic object according to claim 4 that the addition of foaming resin [ finishing / 

said foaming ] is characterized by being 0.5-10 mass section to said ceramic raw material 100 mass section. 

[Claim 6] The manufacture approach of a porosity ceramic object according to claim 4 or 5 that foaming resin [ finishing / said 

foaming ] is characterized by having the mean particle diameter of 2-200 micrometers. 

[Claim 7] The manufacture approach of a porosity ceramic object given in claim 1 to which a porosity ceramic object is characterized 
by having honeycomb structure thru/or any 1 term of 6. 

[Claim 8] The manufacture approach of a porosity ceramic object given in claim 1 characterized by using as a principal component 
one sort chosen from the group which a ceramic raw material becomes from a cordierite formation raw material, a mullite, an alumina, 
aluminum titanate, lithium aluminium silicate, silicon carbide, silicon nitride, and metal silicon, or two sorts or more thru/or any 1 
term of 7. 

[Claim 9] The manufacture approach of a porosity ceramic object given in claim 1 to which the degree of hardness in 95 degrees C of 
said plastic-matter-ized shaping raw material is characterized by being 95% or more to the degree of hardness in 80 degrees C thru/or 
any 1 term of 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of a porosity ceramic object, especially this invention can control the 
deformation at the time of desiccation, and relates to the manufacture approach of a porosity ceramic object of excelling in 
dimensional accuracy. 
[0002] 

[Description of the Prior Art] Many ceramic porous bodies to a filter, catalyst support, etc. are used, for example, the ceramic porous 
body is used for the reformer of the exhaust gas purge in burners, such as heat engines, such as an internal combustion engine, or a 
boiler, liquid fuel, or gaseous fuel, the vertical water purification processor, etc. Moreover, the ceramic porous body used for the 
above-mentioned application is made into honeycomb structure in many cases, in order to secure a big processing area. Generally such 
a ceramic porous body adds and kneads processing aid, such as an ostomy agent and a binder, to the fine particles of the ceramics, and 
is obtained by calcinating, after fabricating this in a predetermined configuration. An ostomy agent makes the pore in a ceramic porous 
body increase, and in order to control the magnitude and the amount of pore, generally it is used. 

[0003] As what commits an ostomy agent, although various matter is proposed, in the manufacture approach of the nature honeycomb 
structure object of cordierite, using starch powder is proposed by JP,55-100269,A, for example. By calcinating, mixed kneading of the 
starch powder 1 thru/or 30 weight sections and a binder, and the water is carried out to the ceramic raw material 100 weight section 
used as the quality of cordierite, and the manufacture approach of the nature of cordierite ceramic honeycomb structure object 
characterized by carrying out desiccation baking is indicated after extrusion molding by this number official report. Furthermore, it is 
indicated that the reason for adding starch powder to this number official report is that starch powder's calcinating, marks' serving as a 
hole, a porous body's being formed, a catalyst's adhering so much to the porous section, and a catalysis's fully being performed and the 
heat-resistant impulse force of a honeycomb structure object serve as size extremely. 

[0004] Starch has the property which was excellent as processing aid which has an ostomy operation as indicated by this number 
official report, but when starch was used, in the desiccation process after shaping, a ceramic Plastic solid may cause deformation and 
there was a problem of being easy to start a defect of shape. In a complicated configuration which many thin walls intersect like a 
honeycomb structure object especially, there was a case where it was difficult to acquire sufficient dimensional accuracy. Therefore, 
deformation was not caused in the desiccation process but the manufacture approach of a porosity ceramic object excellent in 
dimensional accuracy was desired. 

[0005] Moreover, with the porous-ceramics honeycomb structure object used as an emission-gas-purification means, high porosity- 
ization is progressing from the request of pressure loss reduction etc., and ostomy agent additions, such as starch, tend to increase. 
However, there is a problem that it is difficult to become easy to generate a crack on a ceramic object, and to acquire a healthy 
porosity ceramic object by the increment in an ostomy agent addition since the calorific value at the time of ostomy material burning 
in a baking process increases. On the other hand, foaming resin [ finishing / foaming with little calorific value at the time of 
combustion ] is fond in manufacture of the porosity ceramic object of high porosity as an ostomy agent, and is used for it recently. 
However, when a ceramic raw material with the big degree of hardness of an alumina, silicon carbide, etc. was used for example, and 
only foaming resin [ finishing / foaming / as an ostomy agent ] was added, it was crushed with the ceramic raw material, and the 
ostomy effectiveness becomes small, or problems, like dispersion appears in the ostomy effectiveness arose, and there was a case 
where it was difficult to acquire the porosity ceramic object which has desired porosity. For this reason, the manufacture approach by 
which the porosity ceramic object which has high porosity is acquired was desired, without a crack etc. occurring at a baking process. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a situation, and the object of this invention controls 
the deformation at the time of desiccation, and is to offer the manufacture approach by which the porosity ceramic object which is 
excellent in dimensional accuracy is acquired. Moreover, other objects of this invention control the deformation at the time of 
desiccation, and they are to offer the manufacture approach by which the porosity ceramic object of high porosity is acquired, without 
generating most cracks at the time of baking while the porosity ceramic object which is excellent in dimensional accuracy is acquired. 
[0007] 

[Means for Solving the Problem] The process which plastic-matter-izes the shaping raw material with which this invention contains a 
ceramic raw material and processing aid, The process which fabricates said plastic-matter-ized shaping raw material, and forms a 
ceramic Plastic solid, It is the manufacture approach of a porosity ceramic object including the process which dries said ceramic 
Plastic solid and acquires a ceramic desiccation object, and the process which calcinates said ceramic desiccation object and forms a 
porosity ceramic object. The manufacture approach of the porosity ceramic object characterized by said processing aid containing 
bridge formation processing starch is offered. 

[0008] In this invention, it is desirable that the amount of said bridge formation processing starch is 2 - 30 mass section to said ceramic 
raw material 1 00 mass section, and it is desirable that said bridge formation processing starch has the mean particle diameter of 2-100 
micrometers. Moreover, in this invention, it is desirable that said processing aid contains foaming resin [ finishing / foaming ] in 
addition to said bridge formation processing starch. In this case, it is desirable that the addition of foaming resin [ finishing / said 
foaming ] is 0.5 - 10 mass section to said ceramic raw material 100 mass section, and it is still more desirable that it is 1 - 5 mass 
section. In addition, foaming resin [ finishing / foaming ] depends the addition of the foaming resin [ finishing / foaming ] in this 
description on the mass except the mass of this water, although **** which consists of resin is usually covered and the film of water is 
formed. 

[0009] As mean particle diameter of foaming resin [ finishing / said foaming ], 2-200 micrometers is desirable and 10-100 
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micrometers is still more desirable, furthermore, the husks of foaming resin [ finishing / said foaming ] - wall thickness — *• — if it 
carries out, it is desirable that it is 0.01-1 .0 micrometers, and it is still more desirable that it is 0.1-0.5 micrometers. Moreover, it is 
desirable that a porosity ceramic object has honeycomb structure, and it is desirable to use as a principal component one sort as which 
the ceramic raw material was chosen from a cordierite formation raw material, a mullite, an alumina, aluminum titanate, lithium 
aluminium silicate, silicon carbide, silicon nitride, and metal silicon, or two sorts or more. Moreover, it is desirable that the degree of 
hardness in 95 degrees C of the plastic-matter-ized shaping raw material is 95% or more to the degree of hardness in 80 degrees C. 
[0010] 

[Embodiment of the Invention] Hereafter, although the manufacture approach of a porosity ceramic object of this invention is 
explained to a detail, this invention is not limited to the following operation gestalten. 

[001 1] The process which plastic-matter-izes the shaping raw material with which the manufacture approach of the porosity ceramic 
object of this invention contains a ceramic raw material and processing aid The process which fabricates (it is hereafter called a plastic 
matter chemically-modified degree) and said plastic-matter-ized shaping raw material, and forms a ceramic Plastic solid (henceforth a 
forming cycle), The process (henceforth a desiccation process) which dries said ceramic Plastic solid and acquires a ceramic 
desiccation object, and the process (henceforth a baking process) which calcinates said ceramic desiccation object and forms a porosity 
ceramic object are included. The important description of this invention is that the processing aid made to contain in a shaping raw 
material to a plastic matter chemically-modified degree contains bridge formation processing starch or bridge formation processing 
starch, and foaming resin [ finishing / foaming ]. 

[001 2] Although the degree of hardness of a plastic matter rose up to near 80 degree C when the shaping raw material which contains 
the conventional starch by which bridge formation processing is not carried out as processing aid is plastic-matter-ized, this is heated 
from a room temperature and temperature was raised, it was found out that the degree of hardness of a plastic matter falls with a peak 
of near 80-90 degree C Furthermore, having caused deformation of the ceramic Plastic solid at the time of desiccation, the lowering 
phenomenon, i.e., the softening phenomenon, of a degree of hardness of this plastic matter, was found out. Moreover, up to near 80 
degree C, when the behavior that the degree of hardness of this plastic matter fell heated with water the viscosity behavior of starch, 
i.e., the conventional starch by which bridge formation processing is not carried out, although viscosity rose, it was in agreement with 
the viscosity behavior that viscosity falls with a peak of near 80-90 degree C. 

[001 3] On the other hand, even if it heats bridge formation processing starch with water, the phenomenon in which viscosity falls with 
a peak of near 80-90 degree C is not seen, but even if the ceramic Plastic solid containing bridge formation processing starch exceeds 
near 80-90 degree C, there is little lowering of the degree of hardness of a plastic matter, or a degree of hardness rises conversely, and 
the deformation at the time of desiccation is controlled. Therefore, as processing aid in which an ostomy operation is shown, by 
including bridge formation processing starch, softening of a ceramic Plastic solid can be prevented in a desiccation process, there is 
little deformation and the porosity ceramic object excellent in dimensional accuracy can be acquired. 

[0014] Lowering of the viscosity with a peak of near 80-90 degree C is starch fewer than conventional unsettled starch, and the bridge 
formation processing starch in this invention is starch to which viscosity does not fall preferably, when bridge formation processing of 
some components [ at least ] of starch is carried out and it is heated with water. Especially a limit can carry out bridge formation 
processing to the approach of bridge formation by the approach which there is nothing and this contractor usually performs in 
processing of starch. As an example of bridge formation processing starch, phosphoric-acid bridge formation starch, epichlorohydrin 
bridge formation starch, formaldehyde bridge formation starch, acrolein bridge formation starch, esterifi cation bridge formation starch, 
etherifi cation bridge formation starch, etc. are mentioned, for example. 

[001 5] If there are too many additions, the calorific value by combustion of the bridge formation processing starch in a baking process 
is too large, and although there is especially no limit in the addition of bridge formation processing starch, since a crack becomes easy 
to go into a porosity ceramic object, it is not desirable. Moreover, since the effectiveness of sufficient ostomy operation will be hard to 
be acquired if there are too few additions of bridge formation processing starch, it is not desirable, the desirable addition of bridge 
formation processing starch ~ the ceramic raw material 1 00 mass section - receiving - 1 - 30 mass section — it is 5 - 20 mass section 
still more preferably. 

[001 6] Moreover, the thing containing the ostomy agent from which a combustion-temperature field differs as processing aid in this 
invention in addition to bridge formation processing starch is desirable. 

[001 7] Thus, the porosity ceramic object of high porosity can be manufactured by using the processing aid containing the ostomy 
agent from which a combustion-temperature field differs in addition to bridge formation processing starch, stopping the crack 
initiation of the porosity ceramic object in a baking process. 

[001 8] Moreover, as an ostomy agent from which the combustion-temperature field used with bridge formation processing starch 
differs, foaming resin [ finishing / foaming with small calorific value ] with few amounts of resin is desirable. 

[001 9] If it uses with foaming resin [ finishing / foaming to bridge formation processing starch ], while the crack initiation in a baking 

process controls, the porosity ceramic object of the very high porosity which can respond to the request to the porous-ceramics 

honeycomb structure object used as an emission-gas-purification means enough can be manufactured in recent years. 

[0020] namely, in using the processing aid which contains only bridge formation processing starch as an ostomy agent Since it will 

become easy to generate a crack if more bridge formation processing starch than the addition mentioned above is included, high 

porosity-ization has a fixed limit. On the other hand When only foaming resin [ finishing / foaming ] was conventionally added as an 

ostomy agent in the ceramic raw material with the high degree of hardness of an alumina, silicon carbide, etc., foaming resin 

[ finishing / foaming ] was crushed with the ceramic raw material to the plastic matter chemically-modified degree, and there was a 

problem that the ostomy effectiveness became small. 

[0021] However, according to the combination of above-mentioned bridge formation processing starch and foaming resin [ finishing / 
foaming ], crushing of foaming resin [ finishing / foaming ] can be reduced, foaming resin [ finishing / foaming ] can be made to be 
able to demonstrate the original ostomy effectiveness in addition to reduction of the calorific value by combustion of an ostomy agent, 
and reduction of the crack initiation by separation of the combustion temperature of each ostomy agent, and the porosity ceramic 
object excellent in dimensional accuracy with dramatically high porosity can be acquired. In addition, although the reason crushing of 
foaming resin [ finishing / foaming ] is reduced is not necessarily clear, bridge formation processing starch is considered because it has 
a certain protective action to foaming resin [ finishing / foaming ]. 

[0022] the desirable addition of foaming resin [ finishing / foaming ] - the ceramic raw material 100 mass section - receiving - 0.5 - 
10 mass section - it is 1 - 5 mass section still more preferably. The increment effectiveness of porosity is not enough in the addition of 
foaming resin [ finishing / foaming ] being under the 0.5 mass sections, on the other hand, if the addition of foaming resin [ finishing / 
foaming ] exceeds 10 mass sections, **** will stop being able to solidify easily and workability will fall. 

[0023] Although there is especially no limit in the particle size of bridge formation processing starch or foaming resin [ finishing / 
foaming ], it becomes [ bridge formation processing starch or foaming resin enters between ceramic raw material particles, and / the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/19/2006 



JP,2003-238271,A [DETAILED DESCRIPTION] 



Page 3 of 8 



effectiveness of pore formation ] small and is not desirable if particle size is too small. Moreover, since a moldability falls in bridge 
formation processing starch, the foaming resin concerned will crushing-come to be easy in foaming resin [ finishing / foaming ] and 
the ostomy effectiveness will fall if particle size is too large, it is not desirable. The range of 2-100 micrometers of desirable mean 
particle diameter is 10-60 micrometers still more preferably in bridge formation processing starch. In foaming resin, 2-200 
micrometers is 10-100 micrometers still more preferably. In addition, this particle size means the value measured with the laser 
diffraction type grading-analysis plan. 

[0024] In this invention, the shaping raw material containing the above-mentioned bridge formation processing starch or bridge 
formation processing starch, foaming resin [ finishing / foaming ], and a ceramic raw material is first kneaded and plastic-matter-ized 
by the plastic matter chemically-modified degree. One sort or two sorts or more of ingredients chosen from the group which especially 
a limit will not have if a ceramic raw material is matter which serves as ceramics of a fixed configuration by the ceramics or baking 
which can form a fixed configuration by baking, for example, consists of a cordierite formation raw material, a mullite, an alumina, 
aluminum titanate, lithium aluminium silicate, a spinel, silicon carbide, metal silicon, silicon nitride, etc. can be used. 
[0025] Furthermore, it is desirable to use a cordierite formation raw material as a principal component from a viewpoint of thermal 
shock resistance. Here, for the raw material which means the raw material which forms cordierite by the cordierite itself and/or baking, 
and forms cordierite by baking, the chemical composition out of talc, a kaolin, a temporary-quenching kaolin, an alumina, an 
aluminum hydroxide, and a silica is [ a cordierite formation raw material ] Si02. 42 to 56 mass %, aluminum 203 30 to 45 mass %, 
MgO What is included at a predetermined rate so that it may go into the range of 12 - 16 mass % is said. Moreover, a principal 
component means constituting more than 80 mass % still more preferably more than 70 mass % preferably more than 50 mass % of a 
ceramic raw material. 

[0026] From a heat-resistant viewpoint, it is desirable to use silicon carbide or silicon carbide, and metal silicon as a principal 
component. Moreover, when a ceramic raw material uses metal silicon (Si) and silicon carbide (SiC) as a principal component, if there 
are too few Si contents specified by Si/(Si+SiC), the effectiveness of Si addition will be hard to be acquired, and if 50 mass % is 
exceeded, effectiveness heat-resistant [ which is the description of SiC ], and high temperature conductive will become is hard to be 
acquired. As for Si content, it is desirable that it is five to 50 mass %, and it is still more desirable that it is ten to 40 mass %. 
[0027] In addition to bridge formation processing starch and foaming resin [ finishing / foaming ], one sort, such as other ostomy 
agents, for example, graphite, phenol resin, foaming resin (what is not foaming ending is said), a polymethyl methacrylate, 
polyethylene, or polyethylene terephthalate, or two sorts or more may also be included in a shaping raw material as processing aid. 
Moreover, one sort, such as celluloses, such as a binder, for example, methyl cellulose, hydroxypropoxyl methyl cellulose, 
hydroxyethyl cellulose, and carboxyl methyl cellulose, or polyvinyl alcohol, or two sorts or more may also be included. In this, when a 
forming cycle is based on extrusion molding, methyl cellulose and/or hydroxypropoxyl methyl cellulose are desirable. Furthermore, a 
dispersant, for example, ethylene glycol, a dextrin, fatty-acid soap, or polyalcohol may also be included. Furthermore, it is desirable 
that media, such as water, are included. 

[0028] There is especially no limit in the approach of kneading the above-mentioned shaping raw material to a plastic matter 
chemically-modified [ of this invention ] degree, and it can use kneading machines, such as a common kneader, a pressurized kneader, 
a 1 shaft continuous extrusion machine, a 2 shaft continuation kneading extruder, and vacuum for it. Although it can 

plastic-matter-ize by kneading a shaping raw material with such a kneading machine, since the plastic matter kneaded with the 
kneading machine without vacuum processes, such as a common kneader and a pressurized kneader, can be made into the plastic 
matter which is not and its plasticity improves or there are few air bubbles in a plastic matter than using a vacuum kneading machine 
etc. further, it is desirable. 

[0029] In this invention, when the degree of hardness in 95 degrees C of the plastic-matter-ized shaping raw material (henceforth a 
plastic matter) makes 100% the degree of hardness of the plastic matter in being 95% or more, i.e., 80 degrees C, to the degree of 
hardness in 80 degrees C, it is desirable that the ratio (henceforth a degree-of-hardness ratio) of the degree of hardness of the plastic 
matter in 95 degrees C to this is 95% or more. Moreover, it is still more desirable that it is more than a degree of hardness in 80 
degrees C that a degree-of-hardness ratio is 100 or more, i.e., the degree of hardness in 95 degrees C, and it is most desirable that a 
degree-of-hardness ratio is larger than 100. By considering as such a configuration, deformation of the ceramic Plastic solid in a 
desiccation process is controlled further, and the dimensional accuracy of the porosity ceramic object formed eventually improves 
further. In order to specify the property which a plastic matter has intrinsically, the degree of hardness of a plastic matter here means 
the degree of hardness measured to what was made into the plastic matter with the kneading machine which includes vacuum 
processes, such as a vacuum kneading machine, eventually, even when which kneading machine is used for and kneaded. 
[0030] Next, a plastic matter is fabricated in a predetermined configuration by the forming cycle. Although there is especially no limit 
in the approach of fabricating a plastic matter in a forming cycle and extrusion molding, injection molding, potter's wheel shaping, etc. 
may use which a well-known approach, to shaping of a honeycomb structure object, extrusion molding is desirable. Moreover, 
performing a forming cycle continuously a plastic matter chemically-modified degree with extruders, such as a 2 shaft continuation 
kneading extruder made simultaneously, also has plastic-matter-izing and desirable shaping. In this case, a forming cycle is performed 
in case the shaping raw material with which the plastic matter chemically-modified degree was performed and plastic-matter-ized 
within the extruder is extruded through a mouthpiece. 

[003 1] Although there is especially no limit in the configuration of the ceramic Plastic solid made to form by the forming cycle, it is 
desirable that it is the honeycomb structure object 1 which has honeycomb structure as shown, for example in drawing 1 . The 
honeycomb structure object 1 is the structure of having the negotiation hole 3 of a large number penetrated to the X-axis approach 
divided by the septum 2, and fits a filter, catalyst support, etc. Moreover, as shown in drawing 2 (b), it is also desirable that with which 
the honeycomb structure object 1 united two or more honeycomb segments 1 2, and to fabricate the honeycomb segment 1 2 as shown 
in dra win g 2 (a) in a forming cycle in that generating of the crack by the thermal stress at the time of an activity can be prevented, 
since it is desirable. 

[0032] Next, the ceramic Plastic solid acquired by the forming cycle is dried according to a desiccation process. A desiccation process 
is performed in order to remove moisture, a medium, etc. which are contained in a ceramic Plastic solid. Although there is especially 
no limit in the approach of desiccation and it can generally carry out by hot air drying, microwave desiccation, dielectric drying, 
reduced pressure drying, a vacuum drying, etc., it is desirable quick and to perform the whole at the desiccation process which is the 
point which can be dried to homogeneity and combined hot air drying, and microwave desiccation or dielectric drying especially. The 
drying temperature of hot air drying is desirable at the point which the range of 80-150 degrees C can dry promptly. Even if any are 
used for the above common dryers, dispersion in some temperature produces them, for example among 80-100 degrees C. Although 
the Plastic solid which contained the conventional starch which has not carried out bridge formation processing by dispersion in such 
temperature has a possibility of deforming, deformation of a Plastic solid can be effectively prevented as starch is bridge formation 
processing starch. 
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[0033] Next, the ceramic desiccation object acquired at the desiccation process is calcinated according to a baking process, and a 
porosity ceramic object is formed. Burning temperature and a firing environments change with ceramic raw materials, and if they are 
this contractor, they can choose a suitable burning temperature and the suitable firing environments for the selected ceramic raw 
material. For example, it is desirable to usually calcinate under an atmospheric-air ambient atmosphere, and when it is a cordierite 
formation raw material, it is desirable [ the ingredient of oxide systems, such as a cordierite formation raw material and a mullite, ] to 
calcinate at the temperature which is 1400-1440 degrees C. Moreover, in the case of non-oxide systems, such as silicon carbide and 
silicon nitride, it is desirable to calcinate under non-oxidizing atmospheres, such as nitrogen and an argon. When combining silicon 
carbide with metal silicon, it is desirable to calcinate at 1400-1800 degrees C. Moreover, when combining silicon carbide with silicon 
nitride etc., it is desirable to calcinate at the temperature of 1550-1800 degrees C. Moreover, to combine silicon carbide particles by 
the recrystallizing method, it is required to calcinate at the temperature of at least 1 800 degrees C or more. Moreover, it is desirable to 
calcinate metal silicon in nitrogen and to calcinate at the temperature of 1200-1600 degrees C to generate silicon nitride. Although 
ostomy agents, such as bridge formation processing starch, bum and it generates heat in these baking processes, since the calorific 
value of foaming resin [ finishing / that each combustion temperature differs and foaming ] is small, defects, such as crack initiation, 
can be controlled in the combination of foaming resin [ finishing / bridge formation processing starch and foaming ]. 
[0034] In making a porosity ceramic object into honeycomb structure and using it for filters, such as a diesel party curate filter (it is 
called Following DPF), especially in this invention As shown in drawing 3 (a) and its drawing 3 (b) which is an enlarged drawing a 
part, in the negotiation hole 3 about predetermined negotiation hole 3a It is also desirable to carry out eye closure of the opening in the 
end face 42 of 1 , and to carry out eye closure of the opening about residual negotiation hole 3b in other end faces 44 which do not 
appear in the drawing. When a honeycomb structure object is used as a filter by making it such a configuration, it flows into 
negotiation hole 3b which is carrying out opening in the end face 42 of 1, it passes along the porous septum 2, and a processed fluid is 
discharged from negotiation hole 3a which is carrying out opening in other end faces 44, in this case, a septum 2 serves as a filter and 
a big filtration area can be secured. 

[0035] Such eye closure masks the negotiation hole which does not carry out eye closure, can be given to the opening end face of a 
honeycomb segment by the ability making into the shape of a slurry the raw material used for eye closure, and can be performed by 
calcinating after desiccation. In this case, in the production process of an above-mentioned porosity ceramic object, after a forming 
cycle, since a baking process can be managed at once if eye closure is performed before a baking process, it is desirable, but eye 
closure may be carried out after a baking process, and as long as it is after shaping, you may carry out at which event. Although the 
raw material used for eye closure can be suitably chosen out of the group mentioned as a raw material with the above-mentioned 
desirable ceramic raw material, it is desirable to use the raw material chosen as a ceramic raw material and the same raw material. 
[0036] As shown in drawing 2 (a) and (b), when two or more honeycomb segments 12 shall be unified, a porosity ceramic Plastic solid 
For example, two or more honeycomb segments doubled with the periphery configuration of a honeycomb structure object according 
to the above-mentioned baking process if needed [ as shown in drawing 2 (a) / a honeycomb segment and if needed ] for a 
configuration are created. After joining these with jointing materials for corrugated fibreboard, such as ceramic cement, for example, 
carrying out desiccation hardening at about 200 degrees C, a honeycomb structure object can be acquired by carrying out a grinding 
process to a predetermined configuration as occasion demands. The desirable jointing material for corrugated fibreboard in this case 
can contain the ingredient chosen from the ingredient suitably used as a principal component of the above-mentioned honeycomb 
structure object. Moreover, if the difference of the coefficient of thermal expansion of a jointing material for corrugated fibreboard and 
a honeycomb segment is too large, in order that thermal stress may concentrate on a joint at the time of heating and cooling, since it is 
not desirable, it is desirable to make the difference of the coefficient of thermal expansion to 20-800 degrees C of a jointing material 
for corrugated fibreboard and a honeycomb segment into less than [ 1.5xl0-6/degree C ]. 

[0037] The magnitude of the desirable honeycomb segment at the time of manufacturing the honeycomb structure object with which 
the honeycomb segment was unified has that desirable whose cross section is 2 900-62500mm, and what is 2 2500-40000mm is 
usually more desirable. However, the magnitude of the honeycomb segment to which an thermal expansion coefficient uses an 
alumina and silicon carbide with thermal shock resistance it is large and low as a principal component has that desirable whose cross 
section is 2 900- 10000mm, and what is 2 900-5000mm is more desirable. Moreover, even if it is which honeycomb segment, it is 
desirable that more than 70 capacity % of the honeycomb structure object before periphery processing consists of segments of each 
above-mentioned magnitude. 

[0038] When it is going to use the porosity ceramic object manufactured by this invention for refining of clarification of the exhaust 
gas in burners, such as heat engines, such as an internal combustion engine, or a boiler, liquid fuel, or gaseous fuel as catalyst support, 
it is desirable to make a porosity ceramic object support the metal which has a catalyst, for example, catalyst ability. The approach 
which this contractor usually performs is sufficient as the method of making a catalyst support, for example, it can carry out the wash 
coat of the catalyst slurry to a porosity ceramic object, and can make a catalyst support by drying and calcinating. It is desirable for Pt, 
Pd, Rh, etc. to be mentioned and to make at least one of sorts of these support as a metaled typical thing which has catalyst ability. 
[0039] The porosity ceramic object manufactured by this invention has pore in the ceramic inside of the body. There is especially no 
limit in porosity and a pore diameter, and it can choose a suitable pore diameter and suitable porosity as them according to an 
application. For example, the desirable porosity in the case of using for DPF is 30 - 90% of range. If porosity of pressure loss is too 
large at less than 30% and it exceeds 90%, the reinforcement as a ceramic object runs short. Furthermore, when using as filters which 
must suppress pressure loss low, such as a filter of the method which a catalyst is supported [ method ] and bums a particulate 
continuously, it is desirable that it is in the range whose porosity is 50 - 90%, it is still more desirable that porosity is in the range 50 to 
80%, and especially the thing in the range whose porosity is 53 - 70% is desirable. Since pressure loss goes up by supporting a catalyst 
when using as a filter of the method which makes a catalyst support, it is necessary to set up porosity highly beforehand. Therefore, at 
less than 50%, since pressure loss becomes large with the filter of this method, porosity is not desirable. On the other hand, if porosity 
exceeds 90%, since the reinforcement as a ceramic object runs short, it is not desirable. Furthermore, when using silicon carbide or 
silicon carbide, and metal silicon as a principal component, it is desirable that there is porosity and thermal conductivity is in the range 
of 5 - 30 W/mK 50 to 90%, it is still more desirable that there is porosity and thermal conductivity is in the range of 7 - 28 W/mK 50 
to 80%, and especially the thing that there is porosity and thermal conductivity is in the range of 9 - 25 W/mK 53 to 70% is desirable. 
[0040] Moreover, the range of the desirable pore diameter in the case of using for DPF is 2-50 micrometers, if a pressure loss tends to 
go up and an average pole diameter exceeds 50 micrometers conversely also by little deposition of a particulate [ pole diameter / 
average ] in less than 2 micrometers - particulate base - since an omission becomes easy to happen, it is not desirable. 
[004 1 ] If a septum is too thick, the pressure loss at the time of a processed fluid penetrating a porous septum will become large too 
much, in the case of a honeycomb structure object as the porosity ceramic object manufactured by this invention shows to drawing 1 - 
3, there is especially no limit in the thickness of a septum, but if a septum is too thin, reinforcement runs short, and it is not 
respectively desirable. The range of 30-2000 micrometers of 40-1000 micrometers of thickness of a septum is 50-500 micrometers 
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most preferably still more preferably. Although especially a limit does not have a eel consistency (the number of the negotiation holes 
per unit cross section), either, if a eel consistency is too small, the reinforcement and Validity GSA (geometric surface area) as a 
honeycomb structure object run short, and if a eel consistency is too large, pressure loss in case a processed fluid flows will become 
large, a eel consistency -- desirable - 6-2000 eel / square inch (0.9 - 3 1 1 eel / cm2) - further desirable - 50-1000 eel / square inch 
(7.8 - 1 55 eel / cm2) - it is the range of 100-400 eel / square inch (15.5 - 62.0 cei / cm2) most preferably. Moreover, although there is 
especially no limit in the cross-section configuration (eel configuration) of a negotiation hole, it is desirable that it is either of the 
viewpoint on a fabrication to triangles, squares, hexagons, and corrugated configurations. Moreover, especially in the case of DPF 
which ******(ed) the negotiation hole of a honeycomb end face alternately, a point to the triangle or square of filter area is desirable. 
The cross-section configuration of a honeycomb structure object can also make especially a limit the shape of a polygon and variant 
configurations, such as the shape of elliptical besides a circle configuration, a ball-race truck configuration, an ellipse configuration, a 
triangle, an abbreviation triangle, a rectangular head, and an abbreviation square, as there are not, for example, shown in drawing ! • 
[0042] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this invention is not limited to these 

examples. 

[0043] (Example 1 ) as a ceramic raw material - silicon carbide powder 75 mass %, metal silicon powder 25 mass %, and this ceramic 
raw material 100 mass section — receiving — bridge formation processing starch of 45 micrometers of mean diameters — 10 mass 
****** methyl cellulose, hydroxypropoxyl methyl cellulose, a surfactant, and water were added further, it mixed, and the reversible 
plastic matter was created with the vacuum kneading machine. Extrusion molding of this plastic matter was carried out, and the 
ceramic Plastic solid was acquired. After drying this ceramic Plastic solid by microwave and hot blast, it degreased at 400 degrees C 
among the atmospheric air ambient atmosphere, it calcinated at about 1450 degrees C in the argon inert atmosphere after that, and 
consisted of metal silicon-silicon carbide composite material of the Si association SiC, and the thickness of a septum acquired [ 380 
micrometers and a eel consistency / one side of 3 1 .0 eels / cm2 ( 200 eel / square inch), and a cross section ] the porosity ceramic 
object of the honeycomb structure the square which is 35mm, and whose die length are 152mm. 

[0044] (Examples 2-10) The porosity ceramic object of honeycomb structure was created by the same approach using the same raw 
material as an example 1 except having considered as the addition and mean particle diameter of bridge formation processing starch 
which are shown in a table 1 . In addition, in the example 10, the low (weak processing) bridge formation processing starch of extent of 
bridge formation was used. 

[0045] (Example 1 1) As a ceramic raw material, weighing capacity of the cordierite formation raw material which consists of talc, a 
kaolin, an alumina, an aluminum hydroxide, and a silica was carried out so that it might become a cordierite presentation, bridge 
formation processing starch of 45 micrometers of mean diameters was added and mixed for 10 mass ******, methyl cellulose, 
hydroxypropoxyl methyl cellulose, a surfactant, and water to this ceramic raw material 100 mass section, and the reversible plastic 
matter was created with the vacuum kneading machine. Extrusion molding of this plastic matter was carried out, and the ceramic 
Plastic solid was acquired. After drying this ceramic Plastic solid by dielectricity and hot blast, it calcinated at about 1420 degrees C 
among the atmospheric-air ambient atmosphere, and consisted of quality of cordierite, and the thickness of a septum acquired the 
porosity ceramic object of the honeycomb structure 46.5 eels / cm2 (300 eel / square inch), the outer diameter of 144mm, and whose 
die length 300 micrometers and a eel consistency are 152mm. 

[0046] (Examples 12 and 13) The porosity ceramic object of honeycomb structure was created by the same approach using the same 
raw material as an example 1 1 except having considered as the addition and mean particle diameter of bridge formation processing 
starch which are shown in a table 1. 

[0047] (Examples 14-20, 23-25) About bridge formation processing starch and foaming resin [ finishing / foaming ], the porosity 
ceramic object of honeycomb structure was created by the same approach using the same raw material as an example 1 except having 
considered as the addition and mean particle diameter which are shown in a table 2. 

[0048] (Examples 21 and 22) About bridge formation processing starch and foaming resin [ finishing / foaming ], the porosity ceramic 
object of honeycomb structure was created by the same approach using the same raw material as an example 1 1 except having 
considered as the addition and mean particle diameter which are shown in a table 2. 

[0049] (Example 1 of a comparison) The porosity ceramic object of honeycomb structure was acquired by the same approach using 
the same raw material as an example 1 except having changed to bridge formation processing starch and having used unsettled starch. 
[0050] (Example 2 of a comparison) The porosity ceramic object of honeycomb structure was acquired by the same approach using 
the same raw material as an example 1 except not using starch. 

[005 1] (Example 3 of a comparison) Bridge formation processing starch was not used but the porosity ceramic object of honeycomb 
structure was created by the same approach using the same raw material as an example 1 except having considered as the addition and 
mean particle diameter of foaming resin which are shown in a table 2. [ finishing / foaming ] 

[0052] (Assessment) The following assessment was performed about the porosity ceramic object acquired in the process of examples 
I -25 and the examples 1 -3 of a comparison, and the result was shown in a table 1 . 

[0053] ( 1 ) The degree of hardness in 95 degrees C of the reversible plastic matter obtained by the degree-of-hardness vacuum 
kneading machine and 80 degrees C was measured with the NICHIGAI type hardness meter, and the ratio (%) of the degree of 
hardness in 95 degrees C at the time of making the degree of hardness in 80 degrees C into 100% was computed as a degree-of- 
hardness ratio. 

[0054] (2) Deformation of the Plastic solid in a deformation desiccation process was observed visually, and the existence of 
deformation was evaluated. The size was also evaluated when deformation occurred. 

[0055] (3) the porosity of a porosity profit **** porosity ceramic object was measured with the method of mercury penetration, and 
the rate of increase of the porosity in comparison with what does not add bridge formation processing starch (example 2 of a 
comparison) was computed. 

[0056] (4) the crack of a crack profit **** porosity ceramic object was observed with the optical microscope, and the existence of a 
crack was evaluated. 
[0057] 
[A table 1] 
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[0058] As compared with that from which there is nothing, and the suppression effectiveness of the deformation at the time of 
desiccation was seen, and it was acquired in the example 2 of a comparison or there was little deformation [ in / as compared with that 
from which the porosity ceramic object acquired in the examples 1-13 was acquired in the example 1 of a comparison / in all / a 
desiccation process ], porosity increased all and the ostomy effectiveness was seen. The porosity ceramic object acquired especially by 
examples 1 -8, and 10-12 was not seen at all, but the crack after also calcinating the deformation at the time of desiccation and the 
ostomy effectiveness by addition of starch were seen. Moreover, in the example 13, since there were few additions of bridge formation 
starch, there was little increment effectiveness of porosity as compared with other examples. In the example 9, since there were many 
additions of bridge formation starch, the crack was observed by the porosity ceramic object acquired on condition that this example. 
To the degree of hardness [ in / in a degree of hardness / in / at an example 1 0 / 95 degrees C of a plastic matter / 80 degrees C ], since 
it was lower than 95%, the depressor effect of the deformation at the time of desiccation was small. 
[0059] 
[A table 2] 
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[0060] Or the porosity ceramic object acquired in the examples 14-25 had little deformation [ in / in all / a desiccation process ] as 
compared with what was obtained in the example 1 of a comparison, there is nothing and the suppression effectiveness of the 
deformation at the time of desiccation was seen. Moreover, as compared with what was obtained using the starch of the same addition 
of examples 1 and 5 and 1 1 grades, and the same mean particle diameter, porosity increased and all had the dramatically large ostomy 
effectiveness. Moreover, compared with the porosity ceramic obtained in the example 3 of a comparison by which bridge formation 
processing starch is not added, it was rare to crush foaming resin [ finishing / foaming ] to a plastic matter chemically-modified 
degree, and the increment effectiveness of porosity was large. 

[0061] Moreover, when the addition of foaming resin [ finishing / foaming ] was more than the 0.5 mass section to the ceramic raw 
material 1 00 mass section, the increment effectiveness of the porosity by foaming resin [ finishing / foaming ] was acquired, and the 
increment effectiveness of bigger porosity was acquired above the 1.0 mass sections. However, in the example 23 exceeding 10 mass 
sections, **** stopped being able to solidify easily and workability fell. 

[0062] Moreover, the inclination for the ostomy effectiveness to become small was accepted, so that there was no crushing of foaming 
resin [ finishing / foaming ], foaming resin [ finishing / the ostomy effectiveness / large ******** / foaming / in the examples 24 and 
25 200 micrometers or more ] crushing-came to be easy in proportion to the addition, the ostomy effectiveness became small and 
mean particle diameter became large, when the range of the mean particle diameter of foaming resin [ finishing / foaming ] was 2-200 
micrometers. 
[0063] 

[Effect of the Invention] Since the porosity ceramic object manufactured by this invention contained bridge formation starch in a 
shaping raw material, there was little deformation at the time of processing, therefore it became the porosity ceramic object excellent 
in dimensional accuracy, as explained above. Moreover, the porosity ceramic object with high porosity was able to be acquired, 
controlling generating of the crack at the time of baking by adding foaming resin [ finishing / foaming ] in addition to bridge formation 
processing starch. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awin g 1] It is the typical perspective view showing the honeycomb structure object which is one gestalt of the porosity ceramic 
object manufactured by this invention. 

[Draw in g 2] (a) is the typical perspective view showing the honeycomb segment in the segmented honeycomb structure object which 
is another gestalt of the porosity ceramic object manufactured by this invention, and (b) is the typical perspective view showing the 
honeycomb structure object with which the honeycomb segment was unified. 

[Drawing 3] (a) a part of part in which opening of a honeycomb structure object is the typical perspective view showing the gestalt by 
which eye closure was carried out and where (b) was shown by b of (a) - it is an enlarged drawing. 
[Description of Notations] 

1 [ - 42 A honeycomb segment, 44 / - End face. ] - A honeycomb structure object, 2 - A septum, 3, 3a, 3b - A negotiation hole, 12 



[Translation done.] 



http://vsrsvw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



9/19/2006 



JP,2003-238271,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

t .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing J.] 





[Drawin g 3] 
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[^<D£S&<Dff*fS] J^T, #891©, ^?LK-t-5 5 
•y *{*<O§^#&m*fflfcI&0;iir3tf, *?gWiWT© 

[0 0 1 1 ] *HH^(D^7LKt7 5 >y ^tt<D§HI?j£ 
-tr7^>y^^fc*PIS?)SiJi:^#tyfi!c0^^± 
ittzxm (J^Tx i*±ft;II§i:v^) £itiif2i*±{k2 
nfc/MiC 5ft£$^ L T -fe ^ 3 >y * M^Mt § X 
@ CWT, fi^lSi:^) HuIS-bv5-y^^i* 
^^LT-fe7 5-y^^^t#5lS (WT» ftiiX 

[0 0 12] SR«jQ31?nT^ftmi£*Oia»%ftII 

®LUm*±.m-&T®< t. 8 0WifiSW±O 
«£tf±Bl/Cti><a<, 8 0~9 0lCttjfi£k-*fcJ* 

f§^8 o~9 owifi^fcr-^tcttitA^fiT-rsfc^ 

[0 0 13] cntWLT, 5K**aa»»ti*i:i:t. 
tcJiPiiLTt 8 0-9 0*Cf5|-itt*t!-^fcttlS*Wr 

tf&Bmts 8 0~9 0Wifi*fflATtJf±O««O 

< , TTiSIISf-Mnrc^?LH^^ 3 -y 

[0 0 14] *»Wf«H3tt*5B««lSIH»fca:, iffit» 

40 T, Tktt&lCbmLrcmGlC, 8 0~9 0°CMjfi^l^ 
-tic Lfctt*©«T««fle*<D5lcfflaolH»J: t)'>*^ 

9eMO^t£(cttK:MI8U:4: < IRI»0*qiK:fe^Tail# 

[0 0 15] ^5aa^©^n»{c^t;:$iJ|5g^^^ 
50 #\ ^S^t€«&Mf£XS(!:43(t«9BttflHiiR» 



(4) 

5 

*v#e.nK<^fti6« : SL<*i'»o 36**a9iifii»©»s 
i~3o aagp, m^iff $ l < a 5 ~ 2 0 s«a5-r*<& 

-So 

[0 0 16] fcRliBfcfettSitalfl&SJfcLT 

Co 0 1 7] c<D£oic mm®mmmctiaz.T, m 

[0 0 18] Sfc, ^fflSIM»i:fct»fc:ffli>3«&& 

[0019] 3e«fflsiw»*«fe»*©«iaffiiB 1 1 

fcfcfflVS&fc, ^IgT*©^7>y^^*WJL^ 20 
T'tSo 

[0020] ttt>%. mMtLxm&mwsi® 

o tow n> it7u»m^/j>* < as t ^ o rubps o 
[0021] tc?>t>\ ±&<o$i®mmwM t mm 
ftmmcoim. ru &m.iim<Dmm&<»ftMfc £ s * 

f?s-&5«: -^mmmmftrc nrncm^ 
%m%fr<Dj£m®mo^&fttii&M-£ft%m&&&-?L 
mmicnt, ®hfr<D\m\mtt?z>rz&t%7L<bft 
[0022] mmmfrnmmmvm* tamtam 

tt, -b5 5'y^«fil OOMSattCflLT* 0. 5-1 
0K»a$, SKffSLOi l~5MKBT&So f§r£$r 
*056iSttliOSain*y» 0. 5K*W*JRT?*St, 
afL#©«anS»Sltfjfc#"efc < > flra^^ciflra 

«tno^*n«A\ i onm®zmz.%£tt±t>m£K>M 50 



WrBI 2003-23827 1 
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[0023] gmmmm* %rcim®mo%m® 

2 <y ^JS^tt^OHIfcSlittayiWKS fctt»?S«»^A 

{£*5^Tti2~l 0 0 )im, Hfcl#£L<i*l 0-60 
/imT'&So fgS1ifliti:*5V>Ttt2~2 0 0/im, 
»$L<{±1 0-1 C©*Stflfi 

[0 0 2 4] *f8Wfc*v»T, S-fJfctffclSfcJ: 

©fgrSitH 1 -tr v 2 -y * HI* i: fc^tfiS® Jgfcfcfifc L 
j*±{fc-rs 0 t7 5 7»i, «8iSK:J:0— JE»«* 
AM^SC fctfT**S-fe5 5 >y ^^SfcttfflySKJ; 0- 
itJ&K©* 9 2 <y £ 7. i: %5®nx>&ftim KMRttft 

7;l/2^Af-**-K U^^AT;l/2-^A-> 
uy-K xt?*/k KffcJiifl, &M3*:fe<fctfSfc3 
*ftK^6**»fr6afcftifc l 2»a±©# 

[0 0 2 5] MfC »«W«4©«j£fr5tt, 3-^* 

;P2^ zkiMb7;l'2-^A, S/'J*©**»6, fb^ffl 
JiK^SiOj 4 2 — 5 6Si%, A 1 z O3 3 0-4 
5S»%> MgO 12-1 6M%©fSBlcA£J:-5 
{cm^©#J^T'^t©^v^ 0 */c, ±jS#fctt, -tr 
^7^*4© 5 0M«%W±, W$ L < U 7 0S»% 
J-X±. L < it 8 0 S»%J-X±^«^-T 5 ct* 

[0026] HUMtoa^^ea, ^{tamsfcti^ 

-fe72^^igw^js^ cs 0 trnmm (s 
i o fc*±ja#fcr*«£, s i / (s i + s i o 
s i ^ra^tt-rffs ^ s i samoa* 

^f#etlC<<, 5 0H»%^S^.SfcS i C©1tlST* 

i^WMfi, 5~5 01iraS<ii:WSt<, 1 
o~4 on.m%T*h%> CttmiCftHi LV\ 
[0 0 2 7] figJBJSiRfcti, iPXffij^i: LTSBWiaffl 



(5) 

7 

■fc/Ua— 7., k Fa^'>xf;l/t;I/n-^, 
7;U3-;l/^CD 1 2 SW±^#A/T*t^V\ C 

y g n-;k H U y> )]§fteSE5i&£ fctttf 'J 7/1/ 10 
3-/i/^A/7t.fi^. Hie, 7K^if©{i?S?r#tyc 

[0028] *awo^±ftxan:fevr, ±&&M 

- iraE--*-, -HBBHEfftHa* xttjgaillHfta 

ttco&o zmmrnxmrn? zctic&o K±it? z c 

■WI?^ffl^§ci:<t01^±4'ti:m^ / >^^Sfcfi:M 20 

[0 0 2 9] *»Wfc*^T, *fctfb£ftfcJS«fit** 
0J(T*F±fcl/^) 9 S'CfCfe^SBEfiA^ 0°CfC 
fclt5§gfif;:flLT9 5%W±"e**Cfc» ?%b%8 
0 o C{C*3tt§ff±cDg!S^ 1 0 0%£Lfc»&te» £ft 
{C*hT?>9 5Tfcfett**fcfc©«fi©it* (JWTBIfiJt 
#9 5%M±T?**Cfctf»$Ur\ Sfc, SB 
KJttfl 00JX±T*fe5di:, -fftt)^ 9 5°CtCt3tt 

8 0t:fi:fe^S«aw±"t?feSC4:^HK:» 30 

y 5 -y ^^<*©^^MtOTJ^n, 
txS^7LH-b7 5-y^i*:©^ffi«fi*<!gtlRl±"rs. c 

± t Lit fe OfcW LT$iJ£ LfcSJtSric^-rSo 
[0 0 3 0] O^C, ftt^fiJc^lSK «fe om^tf 
tc«»-r*. «Iltfe^Tff±l:«Bt5SaKlt 40 

[00 3 1] t&&imtc£r>X&1&2-&&* : 7Sy9 
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re 02 (b) fc^-r-t^fc/^^AmiS^i^ its 

Vfc*, /*5cff2lg£*5^Tia2 (a) (C^-rj;9^^- 
*A-b^>h 1 2£fi!cJfc-f 3C££>#$IA\, 
[00 32] OfK, fiSiIit'f5n/:t75 7^ 

& Vd'^nME Rmit, KEE£& 

*WS U\ 8 0-1 5 0 o C<D$B 

ttMWfl^Tfc, 0«a.(f8O~l OOt 

[0 0 3 3] ftaU^l?f#Sftfc'te55'y* 
^{c^OM^O, SSI#-e*ntf, aJR«tife-b75-y 

fc^»su<, 3-^17^ bj&jmmom&i 4 0 0 

~1 4 4 0 o CtDS«T^sSt1-5Ci;A^U\ *fcs 

{kajR**ji»ajRT?»^s^«»^fctt i4oo~i8 

0 0-CfMt5i:i:)!)WSU\ S fcJKfbJi**£ft: 
^K{^"elS^«'&5»&»Cfi 1 5 5 0-1 8 0 0°CiDfi 

jRtt ; Fra±*ts^-e-*»^fctt / >ft< fcfe 1 8 0 or 

%a** Tjfeai/T, a^^**4j*"rsti:« 1200 
~i 6oo°c<DM&xffii&?5£tt)W% lv> 0 cne 

[0 0 3 4] *«Wtefev»T, ^?LH-b7 5»y^<** 



(6) 

9 

7<r;U*- (WTDPFfcv^) 3F©7-r/l/*-fcffl^ 
0 3 (a) **tf*©-»tfe*:Hl***H 
3 (b) fcjjrf M0B?L3O(ti?« Bt£©8KI?L 

MikU «fc©K»?L3 bfcov^Ttt* *©Mna5*» 
HiiS{C(±anTt/^V^fll!04SS4 4(CfcV^TSi*±-r^ 

t**MM*.tf--©48ii4 2£fet>TPwinLT^£ffitii?i3 io 

fc^T^PLTi/^i)ftji?L3 afrSJftttiStU £©l^> 

nil 2 # 7 -r /i/ * - 1 ts. k> * * a jijiffi«^5SfS-r s c 

[00 3 5] C0<fc3£S&±tt, BitJtfcLfc^ift 

i: it, M-*A-fe^^yh©isin4SiBKSs#u ten 

±$©£?LK*7^y?ft©iaiIg£&^T, rittBI 
8©SL AlfiltIg<DWfcBi*ik*«^i:«El3U:8*M@ 20 

[00 3 6] £flJUr53v*]«JB#*H2 (a) *5 
«fctf (b) {c^-r<k aao/>-*i*-fe^^h l 

fCj:0» 02 (a) \Z7Ts-$&or£l&'Sfc<D;\--hk*i>f* 30 

*-b;<yhfc£©a£*fK:J:DSteU 0iRt£2OO°C 

ccWSLi^Wi, flJj£©M-*£fl»ii{*©± 
tic twei* Zo tits m-&ttt^-i3l**z7*yb£. 

tth>^--hh*.9*y h£©2 0~8 0 0°C3;T*©&I& 

««»©** 1. sx i o 6 /•cwrtt-rsc^jbw* 

[0 0 3 7] /N^^A-tr^^yh^-frfk^n/cM- 

©*£SM\ MM. WMfflfS 0 0-6250 0 mm 2 
T"&2>i> <Dff#jr£ L < x 2 5 0 0-4 0 0 0 Omm't' 

#A-t*Vyh ©*££&, Kffi*^9 00~l 0 00 50 
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0mm 2 T&S &©#$?$ L<, 9 0 0-5 0 0 0mm 2 
■7?SSt>©#J:9iiF£U\, {5jn©^-2/A-fe?* 

^yhtSot^ fljaaniM©>N-*A«i&f*©7 0 
s«%a±^ ±ie£*#£©*^:/hfr5#?/£Sft 

[0 0 3 8] *«WC*oT«Jfi«ft*£?Llt-fe?5 

^*#r*£M©ft*Ha*»©fcLTtt, pt, p 
d, RhfAwen, en £©•?-£©'>&< tt i a 

[oo3 9] xnmfc&iTmfe-snzziim^z 

y twits * y 5 «y *'{*rtti:5C?L**rr* «»©?*&*. 

tfDPFfcffl^S*£©»$U^WLsptt3 0-9 0% 
O«ltt« 0 ^?LW3 0%*)iT'(iJE73*^^t 
ff\ 9 0%*iB*Sfcfc7 5-y*#fcLT©Bl«ft«F 
J£t3 0 IE, ttfcfcfflftLT^-r-i'+aU-hfcjSa 
LT«^Stf*#5£©7*;l<*--*, ff*«*i&fi<«l 

*fci:mtf&6&^7>f LTfflv^Jf^li, 
M$tf5 0-9 0%©$EB{c&Sili:tf|!? : i;L<, ^ 
?L*tf5 0~8 0%iBH£&5<:i:#MK« : i:L<, 
Ptf5 3-7 0%cDlEH^fe§c:i:^{cifS U\, 

?L*tf 9 0%*iB*.§i:, -fe7S'y*#fcLT0»fitf 
^fi-rS/"ci6fc»SL<!8:l/\ IE, K{ba*SfcttJK 

9 0%, ^E«W5~3 0W/mK<DSBI8^fe5«li: 
aWtf5 0~8 0%, l£iW7~2 

5 3-7 0%, J»eW*^9~2 5W/mK«IBfflfC& 

[0 0 4 0] DPF{CfflV^if^(D»SLl^ 

?LS(i, 2-5 o \im<Dvmx*h%> 0 y-nwRMttz H 

m*»T*&/ ^ 4 ^a U- h iottEi 
/^r^*ab-h©mfe^e<l0^<*5fei6, 
[0 0 4 1] *aWfc«toT«Ji2nS^?LH-t^5 



11 

•y VWftm 1 - 3 icmt£ 5 iikW&fftWIfe* 

&l\ m p M<Dm^lt, Jf$L<l±3 0~2 0O0(im, 
ig(C4fit<tt4 0-1 0 00 it m, «t«FSL<H 5 
0-5 0 0/1 mOHSHTft*. -fe^ffiS (*ffi»fiS«a 

SA OtM^gMD tf*JEU tAsm&tjVzttg 10 

So -b;l/fEStt, #£L<«\ 6 ~ 2 0 0 0 
Jy* (0. 9-3 1 1 Wcm ! ) > MtCfcF3;L< 
(i5 0~l OOOWf^Vf (7. 8-15 5-fe 
;l//cm 2 ) , it»Sl<lil 00-4 00-tr;l//¥ 
/j^^OS. 5-6 2. OWcm ! ) (DlGHT* 

ttftv^ S!ff±©«jis*^, =ftj& mnm. y^nm 

l3&tS3fl7-bBWO?%<D^?tlfrX3b%<l ttfitt 
LfcD P F 7^rt/*-®fll0j&;fr&=fcJg 
ttt^t*iJIBa:*< % W^tfH 1 3 fcRJ&K© 

is=ft. Eft, mmmw&ii<D&ftBVi^mBBttt 

[0 0 4 2] 

©T'lifcl/N, 30 
[00 4 3] (£M$Jl) *7 5-y*JB84:LTKfBi 
i»7 5gi%fcJ;^Iii«»2 511%, fc^tfc 

SWfflttoisfctfcmSLfco cofF±*fftHi«)gl, -tr 
piUfciMTgiLfdi *MHHM*4 0 0°CT- 

mmt, *<ow')\'3y^fe®&m%$>T°m\ 4 5 o^c 40 
s i fg-a- s i coan^-wft^awte 

W»*»640. llOSJ^3 8 0/im, t*»»W3 
1. 0-t/b/cm 2 (2 0 o-fe^/¥*'f>^ L ) > irffi 
5 mm(D IE/3 JB> 1 5 2mraOAZ* 

[0044] (£MW2~i o) miicfut, mmmm 
mwvmumis&tfymmt Lrcutummm 1 tm 
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[0045] mmmi i) ■bys.vtB.nzLT, ? 

fits **'Jy. 7;i/$?\ 7kitffc7;i/5^A, fed: 

0 0H»3Pfc*tLT, ¥13*3*14 5 /z m0£ffi*!L9ie!» 

xfmnftLtto 1 4 2 ot-ciMist/t, n-^x^-r h 

gfrP>&9, Bli£©Jfi£#3 OO/xm, -fe;l/fcfijtM 
6. 5Wcm ! OOO-te^/^/M^) , M% 

1 4 4 mm, ft£#l 5 2 mmO/N-*A*|JfiO^?Lll 

[0046] &mmi 2*3 3) ^nc^-r, ^ 

[00 4 7] &mm\ 4-2 0, 2 3-2 5) 3g*g$Q. 

[0048] mmmz 1,22) wmwmtszTS 
numfrvw&mm k-d^x. m 2 Kjfctmam**xf 

[0049] atmm 1 ) ^^saa®^tc^^.T*5aa 

[0050] atmmz) mwzm^^ztumm 
mm 1 tm®<omn*m\ mm<Djj&x^-*u±mm 

[0051] (Jt^j3) *««ifflwi!»*ffiffl-a-r. * 

[00 5 2] (ffffi) ^S60»J 1-25 fcJ:tf JttMW 1 - 
3 (DIgtCt3^Tt#5.n/c^?LS-tv ^ y VMCD^X 

[0 0 5 3] ( 1 ) «a 

X$±WI(CJ: 0f#6nfcnrgittOJf:±© 9 5 °C*3 cfct>* 
8 0 °ctc fctt i^Sjeitt;: <t o r ?flte 

U 80 °C(C«5lt5iO!i[^ 1 0 0 %£ Lfcm^<D 9 5 °C 
[0 0 5 4] (2) g# 
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[0055] (3) m,m 



(8) t#P^ 2 0 0 3 - 2 3 8 2 7 1 
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* [0 0 5 6] (4) ?7'y? 
f# 6 ft fc^flJH: 557^7^ ^^MtRttK 

[0 0 5 7] 

[Hi] 
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J ft II |j_ ,T\ 










oiu : /OTt» + Oi: *DtO 
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45 




m 
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1 vW 
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HSS«3 


SiC:75%+S:25% 




30 


45 


100 
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15 


ft | 




SiC:75%+Si:25% 
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2 


102 


ft 


1 


ft 


ftfttm 


SiC:75%+Si:2596 
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10 


10 


100 
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4 


ft 


5M6«8 


SIC: 7596+Si: 2596 


* 


10 


60 


90 


m 


5 


ft 


SSS«7 


SiC:75%+Si:25% 




20 


100 


95 


ft 


12 


ft 


£25018 


SIC: 7596+SI: 2596 




10 


15 


99 


ft 


5 


ft 


SftftS 


SiC:75%+Si:25% 


* 


35 


10 i 


101 


ft 


12 


* 


HJE«10 


SrC:75%+Si:25% 




15 


45 


94 


ih 


5 


ft 


3SJ60111 


=1— i>x^-<h»jfcJJM* 
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10 


45 


104 


ft 


7 


* 








10 


15 


101 


ft 


7 


ft 
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1 


15 


105 


ft 


0.5 


ft 


ttttftl 


SiC:75%+S:25% 


ft 


10 


45 


91 


* 


5 


ft 




SiC: 7596+Si: 2596 | 




0 




107 


ft 


0 


ft 



[0 0 5 8] ^fig0Ul~l 3Tf#e>nfc£?LJt-b75 

^E<D«]±^^He.n, Jt«wi2-e»6n/'ct> 

6ftfc, 1#t3»Jl~8, 1 0-1 2Tf#6ftfc£?L 

s-t^ -y*f*^ mmvw&^ffi.im.<ozvv?*> 30 

fc. 3 T'&^SBftf©Sij!raStf '>£^/c 

ft, f&©3ttHWfclttt LT«IL*©i8!ta&£tf '>&*^ 
/Co H^iJ9T{i, £«iW»©^*tf£frofcfc«>, 

7^*«^snfco om j*±©9 5°ctcfe 

"3 fcfcfcfc, ftj»H$©£«©WiM$ftSaVh*fr O /Co 

[0 0 5 9] 

[*2] 40 
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[0060] mmm 14-25 •enztitt&nM*? 
1 m<Dm-mnm, m-^mm<Dmm^m^xmibft 
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[0061] $rc> «}a»*©ajattHBo»!!in«A^ 

^757^81 OOfflMPfcWLTO. 5Jt»KW± 

*M#e»n, 1. o®»gpw±T-, *o*tft«?L*o» 

10 3T?tt, ff±^B$0»<a0, ^Utt^fgTb/co 
[0 0 6 2] $ fc, SgJSSf ^oaiSttlfiO^ttS 
tf, 2~2 0 0 /tmO«BT?fentf» 8iSi&#©f&i&ttf 

o fctf, 200|i mJJt±OHJSff>J 2 4 > 2 5 T*(i, «}S 
[006 3] 

wis^tyfci&ipxi^casjB^a < > ift^ot^s 

«*K«nfc£?LK-fe73'y*{*i:aofco Sfc> ai* 
«yai*oi'vy^oa4*«iiWLa^&, m?L^© 
[0ffi©fs#at8^] 

[01] 08iictns^7LJHr7 5 

0- jgffi-e»5/^*A«iifi#*^'r«iswa»fflBi-e 

30 [02] (a) *»WK:«t»)SificYns^?L«-b 

hmfeft iz&it&^-tjmvtyv *7fi?&£.&i&® 

[03] (a) M-*i»«Hfif*OllPaiWii*Jl:ctn 

fc^«**-r«iCwa*i«Bi , r*'j, (b) a (a) © 

b T*^^tX/c:gP^O-gPffi7^0T'SSo 
[I5^<DIMW] 

1 - ^-*A«IJfift, 2-HH, 3, 3 a, 3b -iJitji 
40 ?L> 12-A^*i,-tWyK 4 2, 4 4-* 



(10) 



&m 2 0 0 3 - 2 3 8 2 7 1 



[0 1] [0 2] 




(72)#P#£ flffl 0 

SE3BiiMi*amaaK3iBaBr2#56« a 



